The fate of the all-tiT-labelled parental DNA of normal and photoinactivated herpes simplex virus type I (KOS strain) was followed for 8 h after infection. The sedimentation coefficients of parental virus DNA from cells infected with normal virions increased and became associated with the replicative intermediates of HSV-~ DNA. When cultured in 5-bromodeoxyuridine-containing medium, the buoyant density of the normal parental virus DNA shifted to the hybrid region (containing heavy and light molecules) of the caesium chloride density gradient. The parental virus DNA of photoinactivated virions, however, degraded quickly and did not participate in progeny virus DNA replication.
Herpes simplex virus type I (HSV-0 contains duplex, linear DNA molecules with a sedimentation coefficient of about 56S (Kieff et al. I97I ; Graham et al. I972 ) and a CsC1 buoyant density of ~'725 g/ml (Graham et aL I972) . The molecules are terminally redundant (Grafstrom et aL ~ 975) and terminal sequences are duplicated in an inverted form (Sheldrick & Berthelot, I974) . As a result of inversion, the DNA molecule is divided into two, long (L) and short (S), regions and depending on the orientation of these two components, four structural isomers are identified (Hayward et al. I975; Clements et al. I976; Skare & Summers, I977) .
Although the complex nature of the HSV DNA is beginning to be understood, the manner in which parental virus DNA participates in the replicative process of the progeny virus DNA is not clear. Recently, Rice et al. 0976) reported that the parental DNA of HSV-I becomes associated with one or more cellular proteins in a pronase-phenol sensitive complex. Biegeleisen & Rush (I976) , on the other hand, suggested that HSV-I DNA became associated with host cell DNA during productive infection. In these studies, however, the size of the parental virus genome or the extent of their participation in the formation of progeny virus DNA was not determined. Ben-Porat et al. 0976) studied the fate of pseudorabies virus, a member of the herpesvirus group, and demonstrated that more than 5o ~ of the parental virus DNA became associated with replicative complexes in the cell nucleus.
We have extended these studies to determine the fate of HSV-I DNA after infection. The size of the labelled parental virus DNA was determined by neutral sucrose density gradient centrifugation. The buoyant density of the parental virus DNA was determined by CsC1 density gradient centrifugation. We included in these studies DNA from photodynamically treated virions. The results presented in this communication demonstrate that the parental DNA from normal virus associates with the replicative intermediate, while the DNA of photodynamically treated virions degrades quickly and fails to participate in the replicative process.
To study the fate of parental virus DNA it was necessary to obtain virions that were infectious but free of contaminating cell DNA. ZH-dT-labelled HSV-I was prepared by infecting monolayers of rat embryo fibroblast (RE-2) cells by already published methods (Graham et al. I972 ) . The virions were purified by rate-zonal centrifugation in neutral sucrose density gradients (5 to 45 ~, w/v) for I h at 13o00 rev/min in a SW 27 rotor (Spinco). Fractions from the gradients were collected and samples of each fraction were tested for infectivity and radioactivity. Both the peaks of infectivity and radioactivity coincided and the virions had a maximal infectivity of 4"6 × Io 8 p.f.u./ml. These fractions containing purified virions were pooled, pelleted, resuspended in tris-buffer (Khan et al. 1977) and used subsequently without storage. Analysis of the DNA from these virus preparations demonstrated a single peak of radioactivity at a buoyant density of about 1.7z 5 g/ml in a CsC1 density gradient. These results (not shown) indicated that the virus preparation was pure and free of cellular DNA contamination.
When the virions were photodynamically treated (5 #g proflavine for I h, incubation at 37 °C in the dark, followed by irradiation for 2 min), the infectivity titre declined from I-5 x lO 7 to ~ I-2 × IO 2 p.f.u./ml. The following experiments were conducted to investigate whether the freshlyprepared and purified virions (normal and photoinactivated) were capable of inducing synthesis of new progeny virus DNA within the infected cells. Monolayers of RE-z cells in 6o mm Petri plates were infected with normal or inactivated virions (at a m.o.i, of 5 p.f.u./cell before inactivation). The infected cells were incubated with 3H-dT and harvested after 14 to I7 h post infection when DNA synthesis had been completed (Khan et al. 1977) . The DNA of infected cells was analysed by equilibrium centrifugation in CsC1 density gradients. Results of these experiments (data not shown) indicated that the ceils infected with normal virions synthesized virus DNA whereas no new virus DNA synthesis was found in cells infected with photoinactivated virions.
To analyse the fate of the parental virus DNA in the infected cells, two sets of experiments were conducted. In the first set we determined the size of the virus DNA at different times after infection and in the second set, the shift in buoyant density of the parental virus DNA was measured.
Freshly prepared and purified 3H-dT-labelled virions, both normal and photoinactivated, were used to infect RE-2 cells. At indicated times ( (a) The DNA from normal purified virions sedimented at the 56S region of the gradient as a single band while the DNA from the photoinactivated virions sedimented as a broad band in the 4o to 56S region. These results suggest that photoinactivation cf the viruses may have damaged the structure of the virus DNA.
(b) When the intracellular DNA was examined at o, 2, 4 and 8 h after infection, the sedimentation coefficients of the parental DNA from normal virion-infected cells increased slightly with a concomitant increase in the radioactivity of the pellet. However, the parental virus DNA from cells infected with photoinactivated virions was degraded rather quickly with significant loss in radioactivity. These results suggested that while the parental virus DNA in ceils infected with the normal virions became associated with heavier materials, possibly the replicative intermediates, the DNA of photoinactivated virions within the infected cells degraded rather quickly and became TCA-soluble.
In the next set of experiments RE-2 cells were infected with purified 3H-dT-labelled virions and incubated in medium containing BrdUrd. In this medium, newly synthesized The infected cells were incubated at 37 °C in heavy BrdUrd-containing medium. At indicated times, cells from duplicate plates were harvested, lysed, and the DNA was treated with pronase as described in Fig. I . The intracellular DNA samples were mixed with marker z~P-labeUed virus I)NAs (L-L, light-normal, and H-H, heavy-BrdUrd-substituted DNA), and centrifuged to equilibrium in CsC1. The light asp-labelled HSV-I DNA was prepared in essentially the same way as the ~H-labelled HSV-I DNA except that the infected cells were grown in phosphate-free medium containing 32P-labelled sodium orthophosphate (2o/*Ci/ml). Heavy 3zP-labelled virus DNA was isolated in the same way except that the ceils were grown in phosphate-free medium containing 3 ~ dialysed foetal calf serum, 5 x ~O-SM-BrdUrd, I × Io -6 M-5-fluorodeoxyuridine and 5 x io -5 M-Z'deoxycytidine. Samples (o'3 ml) were collected and radioactivity (both ~2p and 8H) in each fraction of the gradient was determined (Khan et al. Fig. 2 and show the following: (a) The DNA from normal purified virions banded (Fig. 2) as a single peak at a density of 1.725 g/ml. The DNA from the photoinactivated virions, however, banded in two peaks, one peak as a broad band at a density of 1.67oo g/ml, and the other peak at a density of 1.725 g/ml, characteristic of the normal virus DNA (Fig. 2) . These results indicate that a part of the DNA from photoinactivated virions but not from normal virions may have complexed with the protein coat of the virions. Such complex formation or crosslinkage between DNA and protein due to photodynamic treatment has been reported (Setlow & Setlow, 1972) . However, our results, though suggestive of, do not prove that such cross-linkage or complex formation has indeed occurred.
(b) When intracellular DNA was examined at o, 2, 4, and 8 h after infection of cells which were grown in medium containing BrdUrd, the DNA of the normal untreated virus, which had banded in the L-L region (light DNA, Pc~c~ = I'725 g/ml) of the gradient, gradually shifted to the heavier H-L DNA region (Pcsc~ = I'75o g/ml; Fig. 2) . At 4 to 8 h after infection, another very small peak of radioactivity appeared near the marker heavy H-H DNA position. In contrast to these results, intracellular virus DNA from cells infected with photoinactivated virions was degraded very quickly and did not band in the CsC1 density gradients.
These results indicated that DNA of normal virions participated in a replicative process while that of photoinactivated virions did not, possibly because of rapid degradation after virus infection. Since both the normal and photoinactivated virions adsorbed to the RE-z cells with almost equal efficiency (data not shown), we conclude that photodynamic treatment damaged the virus DNA but not the virus envelope. Similar results were also reported by other workers with bacterial viruses (Cramer & Uretz, 1966; Chaudhuri & Poddar, 1973; Khan & Poddar, I974 ). The precise mechanism by which such degradation takes place is not clearly understood. Freifelder et al. (i96I) showed that irradiation in the presence of proflavin caused DNA to degrade. According to Simon (I967), there are two modes of reaction during photodynamic inactivation -destruction of guanine moiety, and formation of a heat-labile bond in the phosphate ester backbone. Photoinactivation by proflavin is probably due to the latter reaction.
Our results do not show whether the degraded DNA molecules are completely excluded from the cells or whether parts of them are integrated into the cell DNA. Since inactivated HSV-1 is reported to transform cells in vitro (Munyon et al. 1971 
